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大器 TIA混合集成的设计，若能实现在标准 CMOS工艺下 PD和 TIA的单片光电集
成，将在成本、性能等方面得到较大的改善，具有很好市场前景。 
本文的课题的目标是实现 10M/100Mbps光纤接入网中 850nm光接收组件的单
片光电集成，即实现光纤通信中 850nm 光探测器与前置放大器 TIA 在标准 CMOS
工艺下的单片集成。本文进行了以下工作： 
1.本文选取了适用于 10M/100Mbps传输的 DPD结构和 SM结构的光电探测器，
了解了其基本原理，并且建立起器件电路模型，仿真得到它的带宽和直流响应度。 
2.讨论了各种类型的前置放大器，并选取 RGC结构的前置互阻放大电路。为
克服 DPD与 SMPD响应度较小的缺点，设计了二次宽带放大电路。 
3. 采用 Cadence软件完成单片集成 OEIC的版图设计，并在无锡华润上华科
技有限公司采用 0.5um的标准 CMOS工艺进行流片。 
4. 对 OEIC芯片进行了 ROSA封装，并对 DPD-OEIC进行了小信号带宽测试，
大信号码率传输测试以及 DPD的直流响应度测试。 
采用 ROSA封装的 DPD-OEIC芯片，替换现有商用 10M/100Mbps光收发器中的




1．进行标准 CMOS工艺下 PD+TIA的单片光电集成设计，获得的 OEIC芯片采
用 ROSA封装，可以实现 72Mbps的数据传输。 



















Optical transceiver, in particular, photoreceiver as the core part of optical access 
network system, has become a hot research. At present, photodetector (PD) mainly 
are hybrid integrated with transimpedance amplifier (TIA). The realization of 
monolithically optoelectronic integrated circuit (OEIC) chip of PD and TIA by the 
standard CMOS technology, which has better performance and lower cost, will have 
very good market prospects. 
The subject of this paper is to achieve the optoelectronic-integrated 
photoreceiver applied in 850nm fiber-optical access network of 10M/100Mbps, 
namely, the successful monolithic chip of PD and TIA used in 850nm optical fiber 
communication is accomplished. In this paper, the following work is finished: 
1. Two kinds structure of photodetector, Double Photodiode (DPD) and Spatially 
Modulated (SM), are designed for 10M/100Mbps transmission. Then the basic 
principle of PD is introduced and the establishment of device circuit model is finished. 
Based on those, the bandwidth and DC response of PD are simulated. 
2. The various types of pre-amplifier are discussed, and Transimpedance 
amplifier with RGC structure is selected. To improve DC responsiveness of the DPD 
and the SMPD, the secondary broadband amplifier is designed. 
3. Cadence software is used to complete the OEIC chip layout and chip is 
fabricated by 0.5µm CMOS technology in CSMC technologies corporation. 
4. OEIC chip is packaged on ROSA type, and its small signal bandwidth is tested, 
the signal transmission rate and the DC responsiveness of DPD–OEIC are also test. 
The DPD-OEIC chip using ROSA package replaced the existing ROSA in the 
optical transceiver business of 10M/100Mbps. Transmission rate is tested for 72Mbps. 
So it can be applied in 10Mbps data transmission but can not be applied in 100Mbps.  
The SM-OEIC chip is forecasted to apply in a higher rate transmission. 
The innovations in this article are introduced as follows:  













standard CMOS process, and the OEIC chip with ROSA package can be applied in 
72Mbps data transmission. 
 2. The DPD and SM-PD are designed, and the novel device circuit model is 
built in order to achieve the overall OEIC simulation in the Cadence and the overall 
layout. 
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前，光纤接入网的接入带宽为双向 10M 和 100Mbps。 
光接入传输系统可以看作是一种使用光纤的具体实现手段，用以支持接入链
路，主要由光线路终端(Optical Line Terminators，OLT)、光分配网络(Optical 
Distribution Network，ODN)、光网络单元(Optical Network Unit,ONU) 组成。 
按照 ONU 在用户接入网中所处的位置不同光纤接入网有多种方式，最主要
的有光纤到路边（Fiber To The Curb, FTTC）、光纤到大楼（Fiber To The Building, 






















OLT—它提供 OAN 网络侧接口,并且连接一个或多个 ONU。OLT 的作用是为
光接入网提供网络侧与本地交换机之间的接口并经一个或多个 ODN 与用户侧的
ONU 通信，OLT 与 ONU 的关系为主从通信关系。 
ODN—它是 OLT 和 ONU 间的光传输媒质，由无源光器件组成。其主要功能
是完成光信号功率的分配。ODN 是由无源光器件（如光纤光缆、光连接器和光分
路器等）组成的纯无源光配线网，呈树形分支结构。 
ONU—它提供 OAN 用户侧接口，并且连接一个 ODN。ONU 的作用是为光接入
网提供直接的或远端的用户侧接口，处于 ODN 的用户侧。ONU 的主要功能是终
结来自 ODN 的光纤处理光信号，并为多个小企事业用户和居民住宅用户提供业



















































1.3 研制 850nm单片集成光接收组件（ROSA）的意义 
研制 850nm 单片集成光接收组件（ROSA）是本文的课题。本节将从 850nm
光探测器与光电单片集成设计两方面来讨论本课题的意义。 
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